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STIDIES CN THE DIETHYLAMIDE OF LYSERGIC ACID. 

; ,\ ' *' - 

’ III. EFFECT OF PHENQXYBENZAMINE. . 

ON LSD-REACTION IN MAN. 

A number of the signs and symptoms observed after 
admin istrat ion of LSD — pupillary dilatation, elevation of 
blood pressure, gooseflesh, anxiety, sense of gas troi ntes f i na I 
oppression, etc. ~ suggest hyperact iv i ty of the sympathetic 
{adrenergic^ nervous system. Rothlin and coworkers (I) have 
postulated that LSD has central vegetative (autonomic) effects. 
Ch I orpromaz ine partially ameliorates the LSD reaction (2,'3,4), 
and since ch l orpromaz i ne is a peripheral (5) and possibly a 
central Id) adrenergic blocker, one might hypothesize that 
ch l orpromaz i ne ameliorates the LSD reaction by virtue of 
central adrenergic blocking effects. 

Recently Elder e t a l . t 7 ) and Gogerty et^ aj_. (8) have 
presented some interesting findings in experimental animals. 
Pretreatment with ch I orpromaz ine reduces LSD-induced hypertherm.i 
in. rabbits and "feline-mania 11 in cats. if LSD is given to 
rabbits within two hours after reserpin e, hyperthermia is 
accentuated. At this particular time, release of norepinephrine 
(9) and serotonin l 10) from brain is occurring. I f LSD is given 
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fen hours after reserpJne twhen norepinephrine and serotonin 
have been deplefed) LSD effects are attenuated. Most important, 
phenoxybenzamine { d ibenzy l i ne 3 , an adrenergic blocker with no 
known central effects, attenuated n fe I ine-man ia" induced by LSD. 

Since very large doses of LSD are required to induce 
definite behavioral changes in animals, and since the relation- 
ship of any behavioral change induced in animals to psychot i c 
symptoms In humans is always doubtful, if seemed important to 
study the effect of phenoxybenzamine on the LSD psychosis in 
man. The purpose of the present report is to present data 
showing that prefreatment with phenoxybenzamine did not alter 
s i gn I f i can t I y the mental symptoms produced by LSD in human 
subjects, despite definite evidence of peripheral adrenergic 
blockade. 

GENERAL METHODS 

Sub jecf s . All were former .morph i ne addicts serving 
sentences for violation of narcotic laws who volunteered for 
the experiments. A|j were physically healthy adult Negro males 
who presented no evidence of psychosis on psychiatric 
exam i na f I or. . 
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Drugs . LSD tartrate and LSD placebo were administered 
orally In solution to patients in the fasting state. Phenoxy- 
benzamine and phenoxybenzamine placebo were given in capsules. 
L-Ep » neph r i he HCL and epinephrine placebo were administered 
subcutaneously. Specific details on dosage are given under the 
particular experiments. 

Experiments were M doub I e-b 1 i nd !t — neither the patients 
nor the observers knew what drugs had been given. In evaluating 
the effect of phenoxybenzamine on the LSD reaction the following 
combinations of drugs were administered at intervals of seven 
days in random balanced order: LSD placebo plus phenoxybenzamine 

placebo, LSD plus phenoxybenzamine placebo, LSD plus 
phenoxybenzamine, and LSD placebo plus phenoxybenzam i ne . 

Methods of Measurement . Intensity of the LSD reaction was 
assessed by methods previously described t|j). The following 
observations were obtained at hourly intervals twice before and 
eight times after adm in i stra t4 cn of LSD, or LSD placebo: 
pupillary size, threshold fqr kneejerk, systol ic blood pressure, 
number of positive answers on a modification of the ques t ionna i re 
devised by Abramson e-t a I . ( 1 2 ] v and the clinical grade, based 
on a -'short menf a l status examination (III. Areas under time- 
action curves were calculated by the method of Winter and 
Flataker ( 1 3 J and results expressed as mm. hours Ipupilsl, 




mm. hours {blood pressure), and degree-hours { kne.e jc rk J . In 
addition, resting pulse rates, resting systolic blood pressures, 

and pulse rates and sys toi ic pressure after standing for one 

* 

minute were determined and time-action areas calculated. These 
latter measurements could not always be obtained (experiment 4) 
due to pos tura l hypotens ion w i th resultant fainting on standing. 

Effects of epinephrine were assessed by measuring pulse 
rate and systolic and diastolic blood pressure at the foM owing 
Intervals! 10 minutes before, and immediately before subcutaneous 
injection of epinephrine or epinephrine placebo; 5, 10, 15, 20, 

30, -40, and 60 minutes after injection of epinephrine or placebo. 
Time— action areas were also calculated for these measurements • 

Expe r imen t 1 . Effect of I mp./kg. of Phen oxyben 2 am i ne 
Reaction Induced by 0. 5-1.0 mccm./kg. of 15D . Phenoxybenzam i ne 

r . 

or phenoxybenzam i nc placebo was administered orally in capsules 
at 6 a.m., and LSD or LSD placebo orally in solution at 8 a.m., 
thus a l l ow ing t hree to four hours for adrenergic blockade to 
develop prior to expected peak of LSD effects. four patients 
received combinations of 1.0 mcgm* of phenoxybenzami ne or 
phenoxybenzami ne' placebo with 0.5 mcgm./kg. of LSD. or LSD placebo. 
Since the number of subjects was small, and since the results 
were similar to the group that received I .0 mcgm. /kg. cf LSD, 
the results will not be presented in detail. 
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Six patients received combinations of 1.0 mg./kg. of 
phenoxybenzamine or phenoxybenzamine placebo with I .0 incg-n./kg. 
of LSD or LSD placebo. Results arz presenizd in table I. B 0 1 h 
the number of answers and the clinical grade were less after 
the combination of LSD plus phenoxybenzamine, as compared with 
LSD alone. The differences, however, were not s ha 1 1 s f ica I I y 
significant. Phenoxybenzamine did reduce pupillary dilatation 
significant ly after LSD, but had no effect cn the LSD-induced 
rise in resting systolic blood pressure or on the decreased 
threshold for the kneej-zrk. Miosis, postural hypotension, and 
postural tachycardia indicated that seme degree of peripheral 
adrenergic blockade had occurred after phe.n oxyben zam i ne alone. 

LSD was an effective antidote for the postural hypotens ion after 
this dose of phenoxybenzamine . 

f. 

Experiment 2. Blocking of Epinephrine by 1.0 mg./kg. of 
Phgnox ybenzam t ne . Since no definite attenuation of the LSD 
reaction was observed in the previous experiment, it seemed 
wise to determine whether the. dose of phenoxybenzamine used 
would s ign i f i can t ly alter the response to epinephrine. Four 
patients were "challenged" with 0.4 to 0.6 mg./70 kg. of 
epinephrine subcutaneous ly before and three hours after ingestion 
of 1.0 mg./kg. of phenoxybenzamine. Results were ' con t rol'l ed by 
placebo injections before and after phenoxybenzamine. Measure- 
ments were those described above under general methods. 


Resulfs are shown in fable 2. As expected, no blocking 
of hhe increase in pulse rate induced by epinephrine was 
observed after phenoxybenzamine. Rise in systolic blood 
pressure after epinephrine was reduced by phenoxybenzamine, 
but the reduction was not significant s ta t is t ica I I y in this 
sma I I croup. The decrease in diastolic pressure after 
epinephrine was enhanced after phenoxybenzamine. These results 
indicated that some degree of adrenergic blockade was present. 

E_xperiment 3 . Blocking of Epinephrine by 2.5 mg. /kg. of 
Phenoxybenzamine * Eight patients received 0.5, 1.0 and 1.0 
mg. /kg. I total of 2.5 mg. /kg.) of phenoxybenzamine at 26, 13, 
and 3 hours prior to challenge with 0.6 mg./7C kg. of epinephrine 
A second test with epinephrine was carried out. five hours after 
the last dose of phenoxybenzamine. The results are shown in 
table 3. A definite diminution in the rise in systolic 
pressure after epinephrine was observed five hours after the 
last dose of phenoxybenzam i ne -as well as a marked enhancement 
of the decline in diastolic blood pressure after both test 
doses of epinephrine. In addition, ail patients were unable 
t o s t and qu ie t 1 y for more than a minute without becoming dizzy 
or fainting. Since these findings were compatible with a 
considerable degree of adrenergic blockade, this dosage of 
dibenzyl ine was used in experiment 4. 


Experiment 4 . Effect of 2.5 mg. /kg, of Phen oxybenzam i ne 
{Divided Doses 1 on the LSD-React i on . Ten patients received 
0.5, 1.0 and 1.0 mg. /kg. of phenoxybenzami ne (.or phenoxybenza- 
mine placebo) 24 , I 1 , and 2 hours prior to 1.0 mcgm./kg. of LSD. 

Results are shown in table 4. Although the effects of 
phenoxybenzami ne were so pronounced that 5 of the patients 
fainted on standing for less than one minute, there was no 
reduction in the number of symptoms reported or in the intensity 
(clinical grade) of the reaction after phenoxybenzami ne combined 
v/ith LSD. A significant reduction in pupillary diameter was 
noted but the other Indicators of LSD effect, including the 
rise in systolic blood pressure, were unaffected. LSD tended 
to antagonize the effect of phen oxybenzam i ne on the pulse rate 
when standing. 


DISCUSSION 

No definite evidence of at ten ua t i on of the LSD-induced 
mental symptoms by phenoxybenzami ne was observed in the 
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experiments described above. It hardly seems likely that this 
could be due to inadequate dosage of phen oxy ben zarn i ne , since 
signs of a considerable degree of adrenergic blockade were 
present after phenoxybenzam i ne (miosis, partial attenuation of 




f!.e epinephrine-induced rise in systol i c blood pressure, 
aecentuetion of eplnephr.ine-induced drop In dl'astolic pressure 
and marked Postural hypotension and . tachycard in J . . Sv en though' 
the adrenergic blockade may not have been complete, the doses 
of LSD used were small, so some evidence of attenuation of the 
mental symptoms should have been detected. 

• F4,lure of. phenoxybenzamine to block the mental changes 
caused by LSD might indicate that the LSD reaction is not 


mediated adrenergica I ly, or that phenoxybenzamine lacks central 

adrenergic blocking actions. S ince rble of epinephrine and/or 

norepinephrine as central synaptic transmitters is still 

speculative, these alternatives cannot be assessed at the 
present time. 

Failure to confirm amelioration of the LSD-reacflon 

observed in animals after phenoxybenzamine emphasizes that care 

U necessary in ex t rape I a t i ng behavioral changes in animals to 
mental symptoms in man. 
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l.o mg./kg. Of phenoxybenzamine or 2.5 mg./fcg. of ohenox- 
benzamine .divided in three doses) did not attenuate signifies; 
mental changes induced by 0.5 to .1-0 megm./kg. of LSD-25. 
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Figures are means 4^ standard errors of observatl 
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